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ABSTRACT 
Title of Thesis: Aspects of Alexander H. Church'~ Contributions 
to Modern Manufacturing 
Lobna A. Okashah, Master of Science in Industrial Engineering, 1988 
/ Thesis Directed by: 
John c. Wiginton 
/ ,, 
' A study of the method suggested by Alexander H. Church was 
reviewed. This method., which is called the production factor 
method, studies· the direct and indirect charges and their relation 
to production-centers. There were important issues needed to adapt 
the concept of not mixing manufacturing expenses into a mixed 
expense account. 
. The aim of the study is to determine the exact elements of 
costs and separate them, to be able to determine their affect on 
production. 
Church noted that the common view that followed cost 
account, labor was the main and direct item in production. This 
represented the rest of the items of expenditure as a percentage 
of labor cost. Church presents his view which is in contrast: 
~1 
although labor is always important, it is not the only and main 
item. All heterogeneous activities should be classified and be 
kept distinct and separate. 
According to Church's~issues, the result would be greater 
accuracy and also a simplified method of calculating costs. Also, 
1 
·' 
"' 
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,., .. 
by his method, standard values of costs can be obtained and can be 
used in future planning for new p~oduction activities. 
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INTRODUCTION 
Alexander Hamilton Church, who_was born in 1866 and died in 
I 
1936, was one of the eminent experts in the fields -of cost 
accounting, and management. He gained his experience by working as ~ 
. an Accountant, as an Industrial Engineer, and as a Manager. Hence, 
it gave him the knowledge to write in different fields. [1] 
A list of his publications will shed some light on his 
* contributions in uhose fields and other more. [1] 
His wo~k and ideas done between 1900 - 1927, was forgotten,; ·, 
and except for a few scholars that were interested in his work, no ~ 
• 
~ 
attempt has been made to see how relevant it is to managemen~' 
' accounting today, or to represent his work_using today's 
technology. 
In a two part study, Church's work will be reviewed. In part 
one, which will be included in this paper, the aim will be to 
review seven articles under the title "Organization by Production 
Factors''· These articles represent Church's contribution to modern 
manufacturing. 
Part two, which will be considered in the near future, more 
. . of his work will be reviewed and studied. The aim will be to show 
how contemporary his work is with management accounting practices 
today, when compared to today's experts such as Roberts. Kaplan. 
In part two, also, his methods and ideas will be converted to be ~ 
implemented using today's technology and spread sheet format. 
* Refer to-Appendix 
' I • 
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Furthermore, a case study will be proffered that exemplifies his 
methods when applied on a real firm. 
In 1909 A.H. Church started a series of articles in 
Engineering Magazine under the title "Organization by Production 
Factors". The series consisted of seven articles in which he 
addressed very important issues. A main issue was the.need to 
adapt the concept of not mixing manufacturing expenses into a. 
mixed expense account in order to determine pr~cisely the factors 
that effects production.Thereof, this method would be to separate 
each factor to determine the exact costs of production. Applying 
these issues would result in greater accuracy in fecognizing 
actual facts, and would lead to greater simplicity in calculating 
costs. He started the first article by defining the common view 
followed in cost accounting. ~t considered labor as the main and 
only direct item in production and represented the re§t of the 
items of expenditure as a percentage of labor (wage) cost. It 
also, grouped together a large number of heterogeneous activities. 
In contrast, Church's view states, 
" ... the fact, however, that labor, while always important, 
tends to become less important relatively to other items 
as the progress of organized manufacture develops and 
use of specialized and expensive mechanical equipment I 
' increases. '' [ 2, p. 15] 
\: ~~ -'"'. 
' He did not consider labor as the only and main.item, and he 
mentioned that h~terogeneous activities should be classified, and 
kept.distinct and separate. He also considered that the bearing of 
these activities on cost of production should be treated 
individually. The need for such actions would aid in monitoring 
4 
.. 
and in controlling any change. that would take place in the 
production factors, and, as a result, it would affect 
manufacturing production and costs. 
< 
,, In" another article, Church gave an example · of such a 
situation: in two different machine shops, the machine rate in 
each shop was different, in spite of the fact that the same 
machine was used in the two shops. This led to higher 
manufacturing costs. This happened because several items of 
indirect expenses were higher; for example, the older building 
required additional maintenance and repairs and the costs of power 
were also unusually high. This example was introduced to show that 
if these factors• costs were recorded precisely, and separately, 
then these costs would be noticed and proper measures would be 
considered to reduce them. 
Although these articles were outdated, it was found that 
Church introduced a lot of ideas that are applied today in 
Industrial Planning. One idea, considers the production factors 
that assist in decision making regarding the choice between 
financial alternatives, while the other examines the economic 
impact of the choice of the location of the plant. 
,, 
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. 1. THE DEFINITION OP FACTORS OTHER THAN LABOR 
In the first article,· Church suggested-the reader to 
' 
·" . * consider his view instead of the common view, and the start would 
be to disregard the common view. 
Before introducing the reader to what he meant by production 
factors, he emphasized the importance of understanding the form of 
the organization, since the data presented by the existing system 
of costs means nothing by itself without that understanding. An 
'\} accurate cost account represents results. These results are a 
summary of an enormous number of facts that have to be carefully 
recorded. The facts in themselves represent t.he form of the 
organization. As an illustration, an· organization that owns its 
own power plant and its own buildings differs from another 
organization that rents the power as a utility, and also-rents the 
buildings. Therefore, any attempt to compare two organizations 
would'be erroneous. 
Church states, 
''. . no two posts from different works can be compared, unless the method on which the indirect charges are estimated, is identical in both works." [2, p. 16] 
This shows that most of the cost accounting methods applied or 
used are very artificial a~d arbitrary. It leads to the belief 
that the measures used today to compare companies's successes 
' and performances are vague if not misleading. This suggests 
* Refer to Intrddudtion 
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( an area that req\lires further investigation by· scholars and 
researchers. To obtain accurate costs, requires a highly organized 
systems that uses the best cost systems read with the knowledge of 
the organization. Many managers doubted the value of these highly 
J~ganized systems and decided to apply the easiest method. The 
easiest method is to consider the elementary information as to 
labor wages, and material costs sufficient for any cost accounting 
ca·lculations. Direct labor and material are the obvious items of 
costs and the rest of the figures are jumble.a., together in one 
expense account. The idea of one expense account failed to make 
managers know how their manufacturing businesses were likely to 
be affected by either an expansion or shrinkage in the volume of 
' work. The reason for this is clear because of mixing items that 
have no relation to each other or to labor. These items do have a 
real and intimate relation to production and production costs. As 
an illustration, the expense items such as depreciation of 
machinery and the rent of land or building, are completely 
unrelated. They cannot be unified in one expense account. Each 
• 
• item should be separated and treated separately, to determine its 
own and true influence on the cost of production. 
means, 
We now define Production Factors, which, according to Church 
" ..• any expense that has a definite relation to cost of production. " [ 2 , p. 17] 
He ·also define~ .the Organization by Production Factors as, 
" •.. to keep things in sight that are generally covered up; disguised and lost to view, and to observe the facts and 
7 
.. 
• phenomena of production along natural lines, as distinct from arbitrary and artificial lines. 11 [ 2, p. 18] 
r so far the only recognized production factor has been 
labor costs. According to Church, (who considered that with 
modern manufacturing there are other factors and in a roomful of 
nearly au_tomatic machining) , labor may cease to be an important 
factor after all. There are other factors that are included in 
manufacturing without being recognized as production factors. As 
an illustration, consider the case of a worker machining a large ! 
casting. The first item that is considered is his wage. There are 
other items that cari be included in the production costs.- The wear 
and tear of the machine tool is such an example, since operating > 
this machine shortens its life and it makes replacement inevitable 
· one day. Other items will be the depreciation of that machine 
tool, the cost of power that drives it and the cost of repairs. 
At this point one might ask, why is it then, that the only 
factor usually considered is the labor wage?. The answer is 
obvious for three reasons. First, it is the only factor that is 
paid from the cash box. Secondly, it is often the largest sum 
taken from that box. Thirdly, because it is the only factor that 
can be shut off suddenly and terminated completely. 
Beside the first error of considering labor costs as the 
·' only production factor, there is another that is commonly 
' . overlooked. It is the error of summing up all activities of a firm 
and all expenditures going directly or indirectly into work due 
to production. Church states, 
8 
~' ; 
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" .•. as long as we shut our eyes to the fact that actual production is the last organization in a chain of separate organizations, so long will the present confused ideas about indirect expenses hold their ground unshaken." [2, p. 21] 
Church thought, for someone to notice this, he probably 
had the opportunity to observ~ manufacturing industry in its 
primitive forms. This person., as Church states, 
" .•. will be able at once to recognize the difference between the main function of the manufacturer in producing some specific product and his subordinate but still very distinct~functions preceding and accompanying his manufacturing function." [2,· p. 21] 
In mode~n manufacturing, a thorough study will make it possible to 
recognize all these functions. 
In order to understand Church's ideas, we will precede 
with the following example. Suppose that a Carpenter(independent 
worker) is doing work on someone else's premises. In this case 
labor is the only production factor. But if he is working 
on his own premises, another factor immediately goes into account 
which is the rent. A third factor will be the cost of power; this 
is another rent factor measured in units other than the one for 
renting his work shop. Hitherto, two variables have entered into 
-production. Although independent of each other, they have an 
import·ant impact on economy· of production. 
So far, the job of the shop-worker is still a producer of 
goods,·and nothing else. The production factors entering into his . 
• output are: 
(1) his own time 
9 
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' ( 2 )· his rent 
(3) the cost of his power 
The worker treats each production factor separately and it is 
,. 
\ 
.. 
clear that items (2) and (3) cannot be mixed and expressed as a 
percentage of wages cost. 
If the worker decided· to buy a gas ~ngine to ·supply him with 
power, he no longer assumes one function, but he assumes another 
function as a supplier of power. This new function has its owp 
costs related to it, such as cost of gas, lubricating oil, 
ignition tubes, repairs, etc. The common action of cost accounting 
would be to throw the cost of all these separate functions into 
one ''burden'' and allocate the burden as a percentage on wages 
cost. Most cost accountants have confused his function as producer 
with his function as supplier of power and the costs no longer 
represent the real situation. 
Church's alternative would distinguish the two functions and 
would suggest the following: first, the worker would have to 
consider his production in its primitive forms when he was renting 
the power, renting the shop and considering his own time. 
Secondly, he would have to separate the items related to power and 
treat them as though he wasn't the supplier but the power 
supplying company. 
' If the worker thinks about buying a land and constructing a 
shop, he then assumes another new function as an owner. Because of 
this, a new · f ac·tor is i~troduced which is a building factor. It is 
clear that the rise or fall of the other new factors ( power and 
10 
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building), are entirely independent of each other and are both 
completely unrelated to the labor factor.. It is clear that his 
prime costs should not be affected by his decision to become a 
building owner, though it may be a wrong decision to become an 
. 
' owner. Prime costs should always be distinguishable from all other 
items in order to maintain clearness. If comparison is made 
between firms, the bases of comparison will be the same. As·Church 
states, 
"excessive labor cost is a well defined offence against the rules of good management, but how many have enquired as to an excessive power factor or an abnormal buildings factor?" ('2, p. 24] 
The result of separating production factors would introduce 
standards of comparison and control that were originally 
impossible to achieve and would lead to the need to standardize 
departments and organizations. Another gain would be, as mentioned 
before, to have a framework and structure for all similar 
businesses have which makes comp?rison possible. At this point 
Church thought of the necessity to differentiate between the 
business of the organization and the business of costs. According 
to Church, the task of the former is to regulate production, the 
latter is to represent facts and nothing but facts. He emphasized 
that costs should represent what happened and not what ought to 
-have happened. As an example, Church states, 
" ••. where machine rates are in use a job done on a large heavy planer that could have been done on a lighter ·machine should not be "penalised" by bearing the burden incident on the large machine. It would be just as proper. to insist that where premium work is in use a piece of . work should always be costed at its lowest recorded rate 
11 
. ' 
• 
of production." [2, p. 26] 
Fin~lly, keeping~ clear view of costs is a fundamental 
necessity in modern ~anufacturing. 
,·'-.l •• 
-
• 
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• 2. PRODUCTION FACTORS AS RELATED TO COST ACCOUNTS 
AND STAFF 
In the second article, Church introduced some fundamental 
concepts in cost accounting and introduced a diagram representing 
~ 
the production factors, Fig. 1. 
He started his article by d8fining the object of cost 
accounts as, 
"to register and record every stage and step of production 
as they actually happened." [3, p. 184] 
If these costs were accurate, they could have several uses as 
follows: 
(1) The financial or accountancy use, by showing how money 
was expended 
(2) Comparison with estimated results 
(3) The technical use, showing the cost of every process on 
every part, enabling a close check to be made upon 
efficiency of production 
(4) Use as a basis for fixing premium or bonus rates 
(5) The co~ercial use, as a basis for fixing remunerative 
prices and for selecting that class of product that can 
be most profitably manufactured 
Under the first use, all entries can be classified either 
'productive• or 'nonproductive• expenditure, and no further 
classification is re~ired. The remaining uses of costs depend 
upon accurate determinat;Jon of the fractional costs of parts. 
Church also introduced the following statement hoping 
• r, 13 
• 
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t, 
that it would be adopted as a fundamental axiom of cost 
accounting. 
"The cost of a machine is the aggregate of the costs of every process on every part, plus the value of the material." [3, p. 185] 
Following that, · he defined th.e cost of a process; 
""" 
''The· cost of. a process is the aggregate of direct labor cost plus the cost of the various. indirect services to production (or production factors), which are necessitated by the form of the organization." (3, p. 186] 
The definition implies that it is necessary to isolate 
direct production costs from the influence of a number of other 
expenditures for a better realization of the true facts of 
production. To achieve that isolation, each function of the 
manufacturer not directly productive should be isolated and 
reduced to standardized values. Reducing these functions would 
aid in introducing them as components of machine rates. This would 
make comparing machine rates an easier task. It would also be 
easier to determine the sources of differences that might occur 
such as in the case of the different machine rates obtained from 
two different machine shops running the same machine. 
Church represented his general principle in Fig. 1, charg~ng 
all kinds of expenditure to the production factor with which it 
was concerned. Every expense, whether· standing charges such as 
interest depreciation and insurance, or current expenditure such 
as repairs, renewal and maintenance, are not mixed. with each 
Ii,'' ' ' 
other, but treated separately •. They definitely should not mingle 
• 
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with the actual manufacturing costs. Being separate expenditures 
on separate fun,ctions requires that they be treated in separate 
' 
books of account. From this, the source of information will be the 
job order, which is being recognized for ~he compilation of , 
accounts, and to charge each job to one of the few accounts 
required. The question will be, what about the minor charges that 
are difficult to classify under separate factors?. Church 
suggested to treat them as •supplementary rate' which also absorbs 
unallocated factors due to idle time of production centers. They 
can be monitored to measure the shop efficiency. One 
of the first items that is usually considered in establishing a 
factory is the site. Church represented this major factor as the 
'land factor' and he defined it as, 
"the annual expenditure due to the necessity for holding ground" [ 3 , p • 19 3 ] 
This factor will be explained in detail later on~ Another factor 
is the 'building factor' which may contain expenses for either 
building shops or renting them, plus maintenace. 
Next comes the 'power factor' which might contain the 
following entities; cost of boilers, engines, cooling towers, and 
other auxiliary appliances. The cost of the land which the power 
house and other apparatus occupies are included in the pqwer 
factor. 
Lighting and heating services·are treated similarly. 
The 'transport .f a~j:oi;' , .contains i terns .. such as c,raneage, ·· 
conveyancing, haulage, and any other similar work. 
16 
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To each · production center; which could be a 1·arge machine 
tool,.~ pattern maker's bench, etc., there is the 
'production-center factor•. This factor may include interest and 
depreciation on capital value, various subfactors representing 
tool-department services, maintenance and repairs of the 
plant. f'• I 
The 'organization factor', isolates wages similar to the 
cost clerks plus the cost of books, forms, cards, time clocks, 
etc. Actually, this factor can be used to monitor efficiency for 
a number of different establishments working under different 
systems. 
By this, Church made a brief introduction to the various 
production factors that he explained in detail in the remaining f 
articles • 
-
' 
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3. ELEMENTS OF THE LAND PACTOR 
'. 
The land factor was the subject of the third article, since 
choosing the site for the factory is antecedent to the rest of 
manufacturing steps. It will be seen later that the unit value of 
sites varies. For example, in the case of large cities, costs of 
land are· hi~h~r and any expenditure to improve a cramped and 
... 
unsatisfactory site will aggregate a burden on manufacturing. 
Another item is taxation, which according to Church can drive 
industry to rural areas or country sides as in Britain. The most 
important item to be considered in selecting manufacturing sites 
is the transport facilities. According to Church, good transport 
facilities make the availability of labor and material degenerate. 
In the case of poorer facilities, for some industries then, ~he 
factor of material or labor becomes important. 
If a comparatively small factory is considered, it becomes a 
must to locate it closer to an existing town, where housing and 
marketing accomodations for its employees is obtainable. For a 
larger investment, the choice of site is more important, and 
usually the project can develop and build small villages and 
comunities for its employees. In such cases, the manufacturer 
assumes another function as a land owner as was described before. 
It must be decided on what is used for pure manufacturing purposes 
and what's not, since any other usages of the. land should not be 
included in the land factor. If a land is purchased for future~ ~ tJ 
.. . • 0 . 
development, it should not be included in the land factor. For 
18 
example, .its capital expenditure, will be entered into the 
balance-sheet and final accounts. Even if the land is used for 
agricultural usages and some revenues are produced, it is still 
not considered in the production factor. 
In the simplest case, where a newly acquired freehold 
estate, free from mortgage and only devoted to manuf~cturing 
purposes, the items which enter into the land factor are: 
(1) Interest on capital (2) Outgoing in the form of rates or taxes 
Another case would be if the land is taken under a tenure, 
in which a capital payment is made for the use of the land and at 
the same time subject to permanent rent of fixed amount. The items 
included would be: 
(1) Interest on capital (2) Ground rent (3) outgoings 
In the case of leasing, in which capital payment is made for 
the use of the land for a certain number of years, and subject to 
a fixed annual payment as a ground rent, the items are as the 
previous case plus amortization item. 
Other items may complicate these simple cases such as 
mortgage or loan secured on the land. If raising money is required 
for some extra demand in the business, then it is no longer a 
matter of production. It becomes a matter of finances. 
To explain how this· land factor can be reduced to a unit 
value, the same ex~mple introduced by Church will be discussed~ B 
A plan consists of three portions A, B, and c, as shown in the 
19 
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· Fig. 2 ~ The ~'A'' portion is· purchased outright, followed by ''B" 
which was an extention that is required. It is leased for fifty 
years. ''C", is a third addition which is rented. There are some 
assumptions made, that part of the purchase price of ''A'' is 
obtained as a $10,000 mdrtgage, and that there is no difference in 
.,. 
the operations carried in both location ''A" and "B''. "C'' is 
considered separate department. The first step toward unifying the 
production factor to a unit value is to treat ''A" and ''B'' 
, 
separately to ascertain the unit value of each. They are to be 
combined and treated as a single area. 
Portion A: 
The only complication in this part is the mortgage. Two 
thirds of the purchase,Price is mortgage on 6% basis. Assuming the 
firm got only 5% on the capital sunk in the investment, a loss of 
efficiency, therefore, is clear. Then the question raised in this 
case is as Church states, 
'' is the annual charges on the land at 5% on the purchase price, or as 6% on two thirds and 5% on the one third actually paid for out of the capital account?" [4, p. 367] 
To solve this problem, the first attention should be paid to 
distinguish between actual, permanent, and accidental 
circumstances as they affect production. Mortgage, for example, is 
c an accidental type removable at any time and having no relation to 
' 
production, while on the other hand, the need for an additional 
site at a high price is a permanent coi:idition tp~t. ,c~J:1:0.ot Qe. 
1 " . 
·,·. '. ·, •. ' Q • • 'L ' ~ -">I , 
rectified. As a rule,"raising of capital in a particular 
arrangement has no real connection with the purpose for which that 
I. 21-
. ·,...t,, 
capital is used''.[4, p. 367] 
In the example above, land is mortgaged to secure extra 
capital. The action is to keep the mortgage issue in the financial 
department and to leave just two elements representing annual 
costs. The first is interest at 5% on the capital outlay of 
$15,000, while the second is rates and taxes payable on the site 
value. The latter equals $50. Adding these two, a total of $800.00 
is obtained for area "A''. 
Portion B: 
Since "B'' is. leased, a $2,500.00 payment is made for a 
period of 50 years lease with an annual ground rent of $200.00. In 
this case, he considers not only the interest in the capital 
outlay of $2,500.00 and the $200.00 rent, but also 1/50 of the 
capital disappears each year as the lease payment loses its value. 
This ·is counted for in the annual payment of $140. 00. 
payment for "B'' is obtained as follows.: 
140.00 + 200.00 + 20.00 (taxes)= $360.00 
Portion c: 
The total 
The land is rented on an annually terms. Therefore, the 
terms included in this case are as follows: 
150.00 (rent)+ 6.00 (taxes)= $156.00 
., ';" 
After the above analysis, the following step is to reduce these 
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/ 
', figures to a unit factor. 
Starting with portions "A" and "B", since no distinction 
• r •• •• • exists between the operation in these two, the total 1s obtained \~ 
by adding $800 plus $360. Therefore, the total equals $1,160. The 
total area of land considered is (15,000.00 + 5,000.00)= 20,000.00 
square yards. Dividing $1,160.00 by 20,000.00, gives 5.8 cent per 
square yard per annum. Applying the same to Portion "C", 30 cent 
'' per square yard per annum is obtained by dividing $360.00 by 
1,200.00. 
Although this simple explanantion is logical, no accounting 
methods did apply it then or even at the present time. 
It is clear that.there is a difference of 600% that exists 
between the combined areas ("A" & "B") and the "C" area. This 
difference is still not a serious disadvantage on production, but 
when a whole series of factors is built up, it will be easy to 
trace any inefficiency in production to its sources. 
Some of the pointers about the land factor as explained by 
Church are as follows: 
(1) It does not enter directly as a component in machine 
rates, but it is considered indirect . 
(2) It is an invariable factorf meaning thit it does not 
vary with the intensity of the output of production at different periods 
·v. 
' ·~ 
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4. BUILDINGS, HEATING AND VENTILATION, STORES, AND ORGANIZATION 
The fourth article contained six more of the production 
factors. They are as follows: building, power, lighting and 
I ventilation, stores & transport, and organization factor. The >, 
first is the building factor and it consisted of all charges 
required for maintaining the factory building. Looking at Fig. 1, 
an arrow connects the land factor to the building factor. The 
reason for connection is clear, since the land is usually rented 
with the building. In the simplist case of leasing, the land 
factor may not appear. Generally speaking, the following list 
contains the elements of a building factor: 
Landlords' rent 
Amortization of lease(if any) Rates and taxes 
Insurance on building 
a land factor is implied in these,but is not, 
of course, distinguishable 
Annual cost of repairs and maintenance Annual cost of painting and whitewashing(historical Annual cost of cleaning sites) 
In other cases, some differences might occur. As an 
illustration, if the land is purchased, land factor is obtained, 
and buildings are constructed by the manufacturer, the list would 
look as follows: 
Land factor 
Interest on capital value of building 
Depreciation of building Rates and taxes 
Insurance on building Annual cost of repairs Annua! c_ost o,,f painting j Anntial cost of cleaning 
24 
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three elements 
equivalent to landlords' factor, and amortization (if any). 
as before 
,. 
However, every building should be treated separately, since 
every building has different usages, and_ only the building ~hat 
are used for manufacturing purposes will be included in the 
machine rate. 
Although, there are three items that can be estimated 
easily, the annual charge for repairs cannot. It would require 
special attention. With the notion that this charge should not be 
determined in an abnormal or accidental circumstances, but in a 
normal situation, to obtain a steady figure. 
In order to calculate the unit value for the building 
factor, we need to know the area or the available floor space. It 
should represent only the net area used for operations excluding 
areas such as stairways, galleries, passages, and other 
non-productive areas. 
Finally, the unit value would result from dividing the 
' annual cost of the building by the total available floor space. 
The result would be in rent per square yard. 
The second factor is the power factor, and generally 
speaking any expenditure that would correspond to generation and 
distribution of power and its delivery at the point of application 
should be included in the power factor. In the simplest case, a 
power supplying company is the source of the electricity and 
installations are also supplied by them, then the power factor is 
only the charge perk.watt-hour, or cost in horse power and 
nothing else. 
- il; ' ' 
t Suppose that current is purchased from the power cdmpany, 
.... --,,-:-
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but the appliances including transmission and distribution are 
supplied by the manufacturing firm. Then the elements of the power 
factor would be as follows: 
(1) Interest 
·-c 2) Depreciation 
(3) Maintenance 
(4) Annual cost of current 
Notice that items 1-3 are applied to motors, switchboards, 
cables, meters, and other electrical appliances. Therefore, the 
unit value would be the total cost divided by rtumber of k.watt~hr 
delivered to the production centers. 
In cases where the current received would have to be 
transformed from a higher voltage or converted from AC(alternating .. 
current) to DC(direct current), the list could contain the 
-- - ~ following three items beside the list above: 
(5) Building factor of the station 
(6) Interest and ~epreciation on transforming plant 
(7) Maintenance of transforming plant 
Generally speaking, the following would be a list of all 
possible elements contained in any power service: 
(1) Buildings. 
a. Where plant is erected without roofs or walls, as 
cooling towers, the land factor of area occupied 
takes place of a buildings factor. 
b. Where plant is erected in buildings, as boiler 
houses, engine houses, pumping house, etc., the 
buildings factor will be first determined in the 
usual way. 
(2) Generating plant. . 
a. Building factors and land factors concerned 
b. Interest and depreciation on engines, boilers, 
and on all auxiliary plant 
c. Fuel, includingdelivery, storage, stoking and 
· ash removal · - ·' · 
.d. Maintenance and repair inCfuding labor 
e. Cost of water, etc. 
26 
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(3) 
' 
f. Oil, grease, waste, etc. g. Labor and attendance 
Transmission plant. 
• 
. 
a. If electrical, same elements as supply from city mains(see previous discussion) but including interest, depreciation and maintenance of dynamos b. If mechanical, interest depreciation and maintenance of clutch gears, shafting, pulleys, belts, etc. (N. B., maintenance includes lubrication and materials) 
The third factor is lighting, which woul~ be usually 
connected to power. Usually figures representing the·usage of 
lighting would differ between buildings, and the following would 
be some of the elements to be considered: 
(1) Interest and depreciation and maintenance of dynamo(in case electricity is from firms' own plant) (2) Cost of current (3) Cost and insurance of cables and lights 
Obtaining the annual cost and dividing that by capacity-area of 
each building, the unit cost per square yard per year would 
~epresent the unit value of this factor. 
The fourth factor is heating and ventilating. Similar to the 
'fy.. ~-above analysis, the total cost of heat during an average year 
would be divided- by capacity area to obtain a unit value per 
square yard per year heated. In a situation where steam pipes and 
local radiators were used, the following elements would be 
required to obtain that total cost: 
(1) Interest, depreciation and maintenance of pipes and radiators (2) Value of steam consumed 
In a similar manner, ventilation is tr_eated except ,in _ 
element #1, radiators are substituted by fans and in element #2 
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power cost is substituted for steam cost. 
The fifth factor is stores and transport. Transport is the 
handling of material in the course of manufacturing. This implies, 
if conveyors are used for carrying coal, dumping ash~s, power 
"-usages, etc., then it should be included in power factor;--- Also, 
costs related to freightage and delivery of finished goods are not 
included in transportation factor, except when transporting 
finished goods into the warehouse. According to Church, the word 
''stores'' · means raw and partly finished materials, while the word 
''stock" represents finished and saleable goods. 
Examining closely the costs of moving the raw materials 
could lead to areas of inefficiencies. What would be the movement 
of raw materials?. Church explained that movement as follows:(1) 
in and about the place of storage, (2) from the stores to the 
shops, (3) from one machine to another, (4) from one department to 
another, belongs to the same class of activity. Therefore, the 
more the factory is well arranged, the lower these costs are and 
this can be an indicator of efficiency. 
Stores and transport are two different aspects of the same 
service to production. The latter refers to the· movement of 
material and the former refers to the resting of the material. 
H Each aspect has different elements related to it. They are a~ 
follows: 
. ? ..... 
Materials in Stores 
Buildings, lighting and 
. .• ;' .· <'t <.!-;._ • 
·heating factors. 
Interest, depreciation and 
tenance of stores fittings 
- - - --<-
-----. ---- ---·--· -
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Materials in Movement 
Interest, depreciation and 
maintenance of: 
cranes and hoists, 
transporters and runways, 
Wages .of storekeepers and 
assistants 
carriage inwards on materials Inte·rest on current balance 
of stores 
lifting blocks and tackle Wages of cranemen and laborers Power factor 
Church delayed the discussion about treating this factor to 
next article. He touched on a few pointers regarding this factor 
that are worth mentioning. One is that this class of expenditure 
is related to the bulk and weight of material than to value. This 
" 
implies that a partly finished cylinder costs no more to handle or 
move than its original shape which is rough casting. Two, knowing 
that transportation is a repeated operation, therefore, not only 
the weight of the part is considered but also/the number of times I . 
./ 
I - /' - - "'-----
I ( that piece travelled between centers. However, large items hardly 
travel at all. Therefore, a sufficient survey of the movement of 
the material, either stores or stocks, is required. 
The objective of the survey is to deter1nine the elements of 
expense, and to which production centers they are connected. These 
elements are classified under either general or special. The 
former contains the elements that cannot be connected with a 
specific product, (e.g. stores-keeping, runway, etc.), while the 
latter contains the elements that can be localized, meaning they 
serve certain production centers. To distribute the general 
stores-keeping expense, a specific estimate is required to 
IP determine the departtnents that required this service and then 
distribu~e.the expense· on thesq_·departments, depending on'average 
volume of transactions,(e.g. number and weight of items handled). 
Keeping in mind that certain entities such as sub-stores or 
29 
assembling rooms, which are already connected to certain 
department, these should not be included in the general 
stores-keeping expense. They are considered localized and not 
general. 
From the above, it can be conluded that each department will 
have: (1) a share of the general stores-keeping expense 
proportional to the bulk of its transactions; (2) a number of 
particular stores-keeping and transport charges already seen~o be 
connected with certain production centers. 
Further discussion for determining the unit value of this 
factor is left to the next article. 
The last factor is the organization factor. This factor 
would contain the following elements: 
(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
Buildings factor of special offices Wages of time keepers,cost clerks and order clerks Expenditure on forms, books and cards Percentage of expenses in accounting department representing time given to works costs and purchasing Wages of watchman 
Interest, depreciation and maintenance of special appliances, furniture, calculating machines, typewriters, etc. 
The unit value of this factor would be obtained by dividing 
the annual expenditure on the above or similar items by the total 
number of production centers. 
A larger class of machines would not mean a larger share of 
organization work than the small ones. Thereof, cost work would be 
more related to. th.e number .<of machines,.than -the size or valu·e .. , ·· ' ,.;, ' ' 
• 
'J Finally, Church explained what~is meant by.management and 
supervision by listing the elements of this factor: 
I 
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(1) Works manager's salary 
(2) Wages of foremen . 
(3) Wages of leading hands not capable of direct charging (4) Cost of inspection 
(5) Buildi~gs factor of special offices 
(6) Interest and depreciation and maintenance of furniture, 
fixtures, etc., used in this department of work 
Trying as much as possible to keep expenditures localized, 
the cost of inspection would be related to the machines of which 
the products were inspected. 
Generally speaking, localized expenses should be studied 
carefully to determine the relation between them, and production 
centers they would serve and divide them accordingly. Similarly 
with less generalized expenses. While the absolute general 
expenses of management would be allocated to departments after 
determining the time and resources of the management spent in each 
department. This would show that certain departments will have a 
larger share of these.expenses than others. 
With the above, the fourth article is concluded. From this 
article it is obvious that by i~lementing Church's view, not only 
would it measure inefficiencies but it would assist in one of the 
most popular subjects today which is 'Energy Conservation•. 
' . 
{ 
-- -r ..,. 
.. ~ ., 
,_1,·.-....... ,.-........ -. b 
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5. THE METHOD OF APPORTIONING INDIRECT E1CPENSE BY PRODUCTION FACTORS 
Two main principles have been discussed, so far: the 
classification of non-productive items to different classes of 
services, which were translated to actual production, and the 
grouping of all indirect expenses under those classifications. 
These classifications differed from the usual accounting 
classifications, which would unify all charges disregarding the 
purposes those charges assume in the first place. 
In the fifth article, Church describes the point ·at which 
these services meet with the actual and direct processes of 
production. This point is the point where the tool touches the 
work, and furthermore, he considers it the point at which profit 
can be made. Two lists shows all expenditures that contribute to 
the operation of this point also known as production-center. The 
first list contains factors that already have been discussed and 
they are as follows: 
Land-Building Factor 
Power Factor 
Lighting Factor 
Heating Factor 
Stores-Transport Factor Organization Factor 
Supervision Factor 
The second list contains factors that relates to 
production-center itself, and they are as follows: 
Insurance, Interest and DepreciatiQJJ. on C~p~ital Value 
· Average cost ."of maintaining and repairing Oil, Waste, and Stores sundries Allowance Tool-room charge 
Jig and Template charge (in special cases) 
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These production-centers are assumed to work 54 hours per 
week, 50 weeks per year which would equal 2700 working hours per 
year. However, at times' some centers would be idle. Church 
considers these cases and treats them with concern. 
This idleness, although sometimes unavoidable, is considered 
wasted capacity for manufacturing. This situation does not 
necessarly affect the value of the services mentioned before, yet 
it can make us realize that actual cost of the work can be 
represented by two portions: 
(1) normal cost due to the call on services at tool point (2) portion representing waste • 
This waste can be determined by knowing two facts: first, 
the total amount transferred to the work by all the machines in a 
given shop working full time, second, the actual amount 
distributed in any given period, (e.g. a month). The difference 
between the first and the second will represent the total wasted 
resources. To express the actual relation that exists between the 
waste and the work actually done, waste is divided by actual 
capacity. This rate is called supplementary rate. 
Church points ,.,out that this rate would not be considered a 
cost by itself because it is merely a ratio of wasted capacity to 
utilized one, and it can afford no information about service 
either for estimating or comparing current with future or past 
jobs. The usual method followed is by distributing the waste just 
for ~he "sake of accounting and, book~eeping. Church says, "any.,."· -. ,, .. n' 
significance the ratio possesses can be just as well expressed by 
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a single monthly total made known to the responsible party". (6, 
' p. 708). The following statements from Church's article help to 
explain the distribution method: 
Elements of process cost, where everything is distributed: 
Labor, expressed as an hourly wage rate 
Utilized expense, expressed as an hourly rate at the 
tool point 
Supplementary rate, being idle machine incidence for the 
period (month) expressed as an hour rate 
It will be obvious that when the costs of all work done in 
the month are taken, the total expense will have been charged to 
production-center in two portions: 
(1) Utilized expense, transferred to work at tool point 
(2) Wasted expense, transferred to work per supplementary 
rate on an hour value basis, as a separate element of 
cost 
As mentioned before, from cost point of view, the waste 
e~ense has no value. However, Church states that if the 
distribution method is used, waste can be included as a separate 
element of cost with the restriction that its advantage is not as 
a cost, but as a prevention against overlooking accidental 
conditions. 
. Church then gives the following list of some items that 
would fall into supplementary rate as expenditure items: 
~' . /. ···''· 
I 
Idle machine incidence 
Spoiled work 
Removals and rearrangements of plant, fixtures, etc. 
Loss caused by stoppage of power plant 
''Extra'' payment for overtime 
11,o 
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Church relates the productign factors to produ~tion-centers 
in Fig. 3, in which the vertical columns represent machines, 
whereas the horizontal ones represent relative amount of each 
factor taken up by each machine. He suggests that if the black 
portions are integrated vertically, the result is the relative-
differences of the resulting machine rates. On the other hand, 
integrating them in the horizontal direction, will result in 
obtaining total expense due to each production factor. 
A standard form for recording these production factors for 
each shop was shown in Fig. 4, with the notion that vertical 
columns would vary according to number of production-centers in 
the shop. The following list was constructed to categorize the 
items in Fig. 4: 
Items 
1 - 6, 
7 - 13, 
14- 17, 
data with respect to each machine 
the monetary value of each .factor on each 
charges related to each production-center 
own account 
machine 
on its 
Notice that the total amount distributed for each factor is made 
on a 2700 hours bases or any standard working hours per year. 
Items 7,9 and 10 can be determined by multiplying the factor 
that has been obtained according to the previous article in tern1s 
of annual unit value per square yard, by the number of square yard 
occupied by the machine. The latter, being the entry of item 3. 
Item 8 would be the result of multiplying the entry of -item 4 by 
the annual unit value per horse power. Item 14 is obtained using 
• . ' . 
. . . . ' . .• .<I . annual compoun·dirtg formutas., which depends o"n · life duration of the 
)) 
I) ,) 
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machine and the difference between value of the machine minus the· 
scrap value of that machine and treating the remainder as a lease 
for a certain.interest rate. The obtained amount can be used every 
year till the end of its assumed life. It should be kept in mind 
that the value of the interest factor should be sufficient to 
cover the insurance, so the annual amount determined would contain 
three items: interest, depreciation and .insuraJ\Ce. 
In the previous article, it was noted that each department 
would have:-
(1) A share of the general stores-keeping expense proportional to the bulk.of its transactions (2) A number of particularized charges already seen to be connected with groups or kinds of production-centers 
The aim is then to narrow down the departmental share to be 
represented in item 11. The narrowing down requires two processes: 
first, the localization, second, the allotment or apportionment. 
Fig. 5 shows the first, in which vertical columns are production 
centers in the shop. In the same figure, there are two horizontal 
lines, ( general _transport charge, general storekeeping charge), 
drawn across, passing through each center. Other facilities are 
allocated only to cent.ers that are using them, (e.g. conveying, 
etc.). The second process is to give proportional value to the 
incidence so indicated, and this is represented in Fig. 6. The 
vertical heights of the rectangles were proportional to values 
expressed in money. It is also noted that ~nder the general store 
keepin,g charge, the centers that call for the -seryices''" of the 
stores department more than the others, carries larger share of 
40 
the costs. 
Finally the aggregation of the black portions of Fig. 6, 
yields the rectangles on the bottom of the figure, and the 
~ translation of these heights to their money equivalents, provides 
the numbers necessary to be inserted in Fig. 4 under item 11. 
Item 12 is treated similarly to item 11. Keeping in mind 
• that wages of what Church calls lea.ding hands and inspectors are 
kept incident on those machines to which they would refer. Also, 
general expense, including proportion of manager's salary, office 
expense, and shop foreman would be distributed to various 
production- centers. 
The remaining factors (15,16,17) are treated in a simple 
manner. Item 15, is obtained by an estimate of the average annual 
expense of keeping machines in good conditions under normal 
operating conditions. 
Item 16, is based on a definite allowance of such stores 
determined by the store keeper. 
Item 17, includes a supply of cutting tools, the sharpening 
and maintenance, and it varies with respect to the kind of machine 
considered. 
Finally, the hourly machine rate is equal to the result of 
dividing the total amount of those factors by the number of 
working hours per year. 
" .~ 
• 
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6. CONTROL ACCOUNTS 
.. 
The main idea behind the Organization by Production 
Factors, is to always represent actual conditions obtained in the 
shops. This theoretical principle would be faced with real wdrking 
demands, and these demands would not always be constant. 
Therefore, a system of accounts was proposed by Church to control 
the production factors and their relation·to the machine rates. He 
suggests four titles that could represent the classes of effectual 
control. They are as follows: (1) A means of observing how far the variable elements of 
expense included in the factors, such as repairs, are kept within the amounts forecasted (2) A method of dealing with discrepancies as they arise 
• • 
'7 (3) A means of ascertaining the amount of burden that has been so distributed (4) A mechanism for varying the machine rates when the 
norntal working year is exceeded;' as, for instance, when 
overt1me or double-shift working has been adopted 
Since every factor contains elements of a variable 
character, with maintenance charges and repairs that may not be 
forecasted with accuracy, the object then stated by Church is as 
follows: 
"fixing of factors on such a basis t,hat, taking one financial period with another, they represent with fair 
accuracy what might be termed the 'equalized' expenditure 
on each service." (7, p. 864] 
Church, in Fig. 7, gives the form of one of these 
controlling accounts. The debit side contains a list of items that 
are classified as either invariable or actual items. The 
invariable items containrs interest, depreciation and land factors, 
';hi18 the actual items Contains maintenance-, r;l)a,irs and, ail. o'ther 
42 
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variable items on a monthly basis. 
·• 
Explaining the entries i 1n the figure, Church states: 
"the account -is credited with the amount of each element of the factor as fixed officially. The difference between the two sides, at the end of the financial period, or indeed at any time, will be the excess of actual charges over the est,imated charges distributed by the factor, or vice versa." [7, p. 865] 
The difference between amounts that are distributed by the 
factor and the actual expenditure requires individual attention in 
each case. In order to obtain an equalized level of expenditure, 
sometimes it would be necessary to over estimate in some cases and 
under estimate in others. In the case of unexpected differences, 
he suggests two courses of action: either, (1) modifying the 
factor at once to compensate for the discrepancy, or, (2) allowing 
the b·alance to accumulate in a ledger account till the end of the 
financial period. Church advises against applying the first 
action, and yet he mentions that the first action could be 
considered only if the discrepancy is very large, and that usually 
won't happen. It is rare to miscalculate a production factor to 
cause the appearance of this situation. Considering action (2), at 
the end.of the financial period either planned or unexpected would 
result. In the case of planned, the example of heavy expenditure 
for repairs of a building is an obvious one, and, in this case, 
balances of this kind would be carried forward to the next ,, 
account. 
There is reasonable solution to this problem in reverse. \II 
. t' ... .'.' ... A .•. ·c.· 
~',\ 
... . .... 
.. 
·- ~ 
···~ };Sirice repairs are expected, for example, during a three year 
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period, then in the repair element figure of the building factor, 
should be sufficiently high to over distribute beyond the actual 
years' expense. So that by the time repairs are due, a reserve is 
already accumulated to meet their cost. Therefore, over 
distribution is equivalent to building up a reserve against future 
expenditure. 
In the case of unexpected, there will be errors. The serious 
,. 
ones will be rectified as they are detected. The solution will be 
to modify the factor and the machine rates. In the case of minor 
errors as in Fig. 7, they will be included in the financial period 
in which they occurred. But since Church's second course of action 
was not applied, two actions can be suggested. Either the balance 
can be carried forward, or thrown into the supplementary rate for 
the last month of the.period. The latter method can get rid of the r,i, 
excess (as usually done in the averaging methods), but that would 
be misleading. Whereas, the for1uer, will cause a more precise 
monitoring of all items at the end of the financial period, and 
will reflect the accuracy of the factor. Each production center 
will have an account similar to Fig. 7. 
In the next paragraph, we will consider the case of machine 
rates that are not distributed on work, meaning the ratio of 
wasted to utilized capacity, _will be considered. Fig. 8 represents 
the method of doing it. 
The relationship between the machine rate factors and 
. ~ , •0 pro,duction .factors becomes clear , from the bal:ance. If".·a11 ··-·1:he 
machines· work full-time, then the machine rate factor account will 
45 
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balance with the production factors account; but, if idleness or 
waste situation exists, so~~ modification has ·to be done to . 
represent the situation. 
The shop waste or balancing account, is located· in the 
center of Fig. a. It is debited with the monthly aggregat, value 
of the various factors and is credited by machine earnings. Items 
such as spoiled work or shutdowns, collected by means of standing 
order numbers are debited to the waste balance account. Therefore, 
these items are distributed only in the supplementary rate. The 
supplementary rate consists of: (1) factor values not distributed 
through machine rates, and (2) expenses per standing orders due to 
various kinds of losses. 
A montl1ly summary of work orders is located in the bottom 
left corner of Fig. 8, which serves in collecting machine rate 
earnings and credit these rates to the balance. Another service of 
the summary is to distribute the supplementary rate over the 
various orders that have been worked on during the month. After 
having recorded all these expense items a balance and a ratio of 
the balance to the amount distributed is obtained. The result is a 
percentage of the amount distributed. Hence, the amounts 
chargeable to each work's order can be rapidly calculated and 
placed in the vacant column in the monthly summary sheet. 
It can be observed that the supplementary rate is only 
dist;ibuted on each work's ord,~r as _li w.hole 0:11 it.~'. _lllOJ")tfh,ly tohtal,., 
and not on its constituent jobs. As. an example, when calculating 
the total cost of a lathe machine, cost will be expressed in 
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material, wages, machine rates and supplementary rate; however, 
when considering costs in detail, the supplementary.rate will.not 
be attached to it. Thus, cost of the base will be wages and "·' 
machine rates only. 
Generally speaking, the balance account is just a 
measurement, it is a means of showing the amount distributed from 
the one undistributed and, therefore, should not be considered 
' when dealing with detail costs which are a representation of 
actual costs. 
So far, the discussion has covered normal production hours; 
but it has not covered shifts or over times. It has to be kept in 
mind that any production factor contains variable and invariable 
components. The latter, the invariable components, have no 
relation to the volume of the output, while the former do. And any 
change in the output volume is related to the working period. 
In the case of a double shift, the invariable components 
such as the land factor will not be changed, while the variable 
components such as the power factor will be affected. Factors 
containing such variable elements should be modified since some 
components of those services would cost more for a double shift 
than for a single one. 
The production factor method makes it easier to calculate 
.., 
any change in production hours, and dividing by the new working 
period is all it takes to update machine rates for the double 
. shift. ~ . ' 
In the case of ~n accidental and a temporary overtime, 
48 
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Church suggests two actions depending on how frequent this 
temporary situation occurs. If the overtime does not in any one 
year amount to more than a few percent of the normal working 
hours, then no serious disturbance ensues; but if it becomes a 
regular feature, then this amounts to an extended working period 
, 
and rates must be modified such is the case of a double shift. 
,. 
Church introduces a method of dealing with overtime. He was 
in favor of isolating overtime operations from those of normal 
working times. He hoped that in the future, more studies would be 
made in connection with production factors by what he called 
"automatic arrangements." 
With the sixth article, he covered the whole field of 
manufacturing production; the last article will deal with selling 
expenses. Although it is not directly connected to machine rates, 
he could not avoid peripheral subject of selling expenses . 
.. 
•. ··~ 
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7. COSTS IN RELATION TO THE FINANCIAL BOOKS 
4 • 
The last of Church's series is the seventh article, in which 
' as the title indicates, a relation between costs and the financial 
books is presented. 
The financial books contain three final accounts: the 
trading account, the profit and loss account, and the revenue 
account. These accounts deal with three aspects of profit; gross 
manufacturing profits, net trading profit and disposal of profit 
in dividends. The trading account, as in Fig. 9, the right side 
contains the value of stores and work in hand at the end of the 
financial period, while the left side contains their value at the 
beginning of the period, plus the amount of stores purchased and 
wages paid. The result will indicate whether the total value in 
hand has increased or diminshed since the last stock-taking. The 
balance obtained in this account which represent the difference 
between sales and costs; is credited to the net account. On the 
left side, in the profit and loss account, the indirect changes or 
establishment expenditures are entered. Some of these so called 
indirect charges are really costs of production. Others are 
cha~ges arising from selling and distributing the product. The v 
third account deals with the disposal of profits and not with how 
was made. 
In these accounts, the sale price of each order is 
determined. Adding these prices will yield total sales for the 
period and the difference between values in hand at the beginning 
50 
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of the period and the values at the end. This gives a net figure, 
which as Church·says, is equivalent to the prime cost of all 
orders summed up. 
since the total cost is an aggregate of individual sale 
prices, it can be said that cost of orders is the aggregate of --
individual costs. Church also states, if an accurate system of 
prime costs is used, the trading account could easily be checked 
by making a list of all orders (completed and invoiced) and also • 
placing the prime cost against each of these orders. Setting this 
list against the list of the sale prices, would show a difference 
that would be identical with the gross profit exhibited by the 
trading account. 
In a similar manner, if a perfect system of distributing all 
indirect charges is used, then a list should be prepared of all 
delivered orders showing: 
' (1) Their prime cost •••. wages and materials (2) The indirect shop charges (3) A due proportion of general and selling expense 
Aggregating all these items for all orders and setting against 
sale prices would show either a difference or balance 
corresponding exactly to the net profit shown in the profit and 
loss account. 
The question that Church addressed was, since no one ever 
suggested averaging prime costs, why is it automatically 
averaged?. How can it be·accepted without argument that if $200.00 
has been spent on 20 articles, then the CO$.t of eac.h can be safely_ 
. . ,.,~ . 
-..f ~ 
coriiidered·at $10.00? (Notice: this might b~ true if, and only if, 
• 
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the product is absolutely uniform). 
It is clear that labor-cost and material-cost on orders are 
two individual and unequal costs and should not be averaged under 
the prime costs. Items 2 and 3 of the list above are classified 
under one account which is the profit and loss account. It is 
clear that indirect shop charges are different from selling 
expenses, yet they are averaged together. Few of the expenses in 
., 
this account have any relation either to each other, to wages, or 
to time. It is misleading to rely on an arbitrarily established 
percentage to represent profit. 
Church, draws the proper relation between costs and the two 
accounts, trading and profit and loss. Starting by defining the 
prime cost, he states: 
"prime cost are the details of labor and materials on the individual orders, which have passed out of trading 
account by reason of sales.'' [8, p. 81] 
Complete costs would be the result of adding prime cost to. 
the following: shop charges, general charges and selling expense. 
While, manufacturing cost plus selling cost should contain several 
separately expressed factors such as: 
(1) Prime cost 
(2) Shop burden, which will include a proportion 
of general or administrative expenses (3) An inefficiency factor, or supplementary rate 
representing loss of efficiency due to idleness (4), Selling expense 
Churc-h · goes one step further and sugge$ts dividing the 
profit and loss account into two accounts, net manufacturing 
. \ 
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I 
' 
account, and profit and loss accounV. This represent~ an 
interinediate account between gross profit and net profit. In 
Fig. 10, the trading account contains only the prime cost. The net 
manufacturing account contains elements 2 and 3 of the above list, 
and element 4 is contained in profit and loss account. The general 
and administrative expense is divided between the two accounts. 
The second account represents shops' expenses and the third 
represent selling expenses. 
This representation of accounts gives a more accurate 
position of each of the elements of cost in relation to the final 
accounts. To verify the accuracy of cost figures, at each stage, 
any collected cost should be consistent with these records. 
ConsiderGthe true relation between selling expense and 
production. Actually, they are not related and the types of 
selling organization is different from the manufacturing one. For 
example, if there are two products, one is standard with a steady 
r 
demand on it and the other is a new product, recently introduced 
on the market. The new product would require more advertising, 
more time and attention to raise the sales • 
. ....... 
It would be erroneous to mix the selling expenses of both 
and average the total of the two over total sales. The correct 
procedure is to classify products into. different classes and treat 
them separately. This, of course, has nothing to do with the 
difference in c~st of manufacturing, but difference in calls on 
',J' • • _« 
·. · t}?.e expenditure· of . t'he -sales department. All . products should be 
debited to the sales department at works cost and productive 
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departments have no concern to what happens thereafter. 
Church then ends the discussion about sales expense and he 
considers that it deserves a separate treatment that cannot be 
continued in this discussion. 
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SUMMARY 
The final part of the last article is a summary of the 
production factor method. 
It has been shown through these series of articles, the 
connection between Church's suggested method and production 
centers. A considerable number of indirect charges were considered 
and represented as rents chargeable against production centers. It 
was clear that production is made of services and labor is only 
one of many. Selling expense is not related to production and 
cannot be reduced to same basis as production. 
" Elements of cost were separated under the production factor 
method, while in other methods they were forced into a lump sum. 
The objective was to get rid of them. 
In Church's method, each production center bears its own 
burden and pays only its exact share of rents, without any 
consideration to other centers. His method can be used to 
determine a precise estimation of activities to compare them later 
on with the actual results. 
He noticed that there was a tendency in manufacturing 
engineering to reduce all operations to define standards. Also, a 
tendency toward regarding manufacturing as a step by step series 
of definite predetermined operations. However, without 
sl.lbstituting the indirect charges with incidences on defirtite 
, production.centers, this tendency can't be fully rea1ized. 
Production factors can help in obtaining standard values 
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that can be used when planning for new production activities. For 
example, knowing the machine rate for machines that are designated 
to be used in the new activities. 
Having these factors as standards will aid in taking note of 
any changes that might occur and to be able to manifest them 
easily. 
Church suggested that financial accounts should be the 
control accounts, and costs as detail accounts. Financial costs 
should be clear enough to spot if any waste existed and therefore, 
try to reduce it. 
Church considered the following as a mandatory elements that 
should exist in any true cost, 
(1) Materials (2) Direct labor (3) Machine rate(which expresses in one figure a number of different and independent incidence) (4) Supplementary rate, expressing wasted or unemployed capacity (5) Selling expense 
With these informative facts, Church concluded his series 
and it is clear that his ideas, if considered seriously, ought to 
revolutionize manufacturing organizations today. 
'.s 
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